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FORWARD

THE MUNICIPALITY OF METROPOLITAN SEATTLE METRO IS FEDERA

TION OF LOCAL GOVERNMENTAL ENTITIESENTITIE FORMED FOR THE PURPOSE OF

ENDING THE THREAT OF WATER POLLUTION IN THE METROPOLITAN SEATTLE

AREA IN 1959 METRO EMBARKED ON PROGRAM OF SEWERAGE CONSTRUC

TION WHICH BY 1972 WILL INVOLVE EXPENDITURESEXPENDITURE OF ABOUT

135000000 AT THAT TIME OVER 50 MILESMILE OF LARGE INTERCEPTOR

SEWERSSEWER AND FOUR NEW TREATMENT PLANTSPLANT WILL BE IN OPERATION TWO

OF THE PLANTSPLANT RENTON AND WEST POINT WILL BE THE LARGEST OF THEIR

TYPE IN THE PACIFIC NORTHWEST

WITH METRO COMMITTED TO CLEAN UP THE ENVIRONMENTAL WATERSWATER

IT WAS DEEMED NECESSARY THAT MEANSMEAN OF EVALUATING THE EFFECTIVE

NESSNES OF THE PROGRAM BE INITIATED THEREFORE MONITORING OF THE

RECEIVING WATERSWATER WAS STARTED IN 1961 IN ADDITION TO PROVING

RESULTSRESULT THE MONITORING PROGRAM WILL PROVIDE BASISBASI FOR DESIGN

ACCORDING TO SPECIFIC NEEDSNEED PERMIT GEARING OF FUTURE PROJECTSPROJECT

AND CONSTRUCTION SCHEDULESSCHEDULE TO ACTUAL DEMONSTRATED NEEDSNEED PROVIDE

BASISBASI FOR CONTROLLING OPERATIONSOPERATION TO PRODUCE REQUIRED END RESULTSRESULT

FIX THE RESPONSIBILITY FOR ADVERSE CONDITIONSCONDITION CAUSED BY OTHER

WASTE DISCHARGERSDISCHARGER AND INSURE COMPLIANCE WITH THE REQUIREMENTSREQUIREMENT OF

THE STATE REGULATORY AGENCIES

WE ARE PLEASED TO PRESENT THISTHI PUBLICATION AS THE FIRST OF

SERIESSERIE OF REPORTSREPORT RELATIVE TO THE RESULTSRESULT OF THE WATER QUALITY

MONITORING PROGRAM

HAROLD E MILLER
EXECUTIVE DIRECTOR
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SPECL DUWAMISH RIVER STUDIESSTUDIE

ABSTPAC

BGRADATION OF WATER QTALITY IN THE FLUAMIH ESTUARY BECAME

APPARENT IN AUGUST 1963 TO MONITOR CHANGESCHANGE IN RIVER CONDITIONSCONDITION

DURING THISTHI PERIOD AN INTENSIVE SAMPLING PROGRAM WAS UNDERTAKEN

THE INFLUENCE OF TIDE RIVER FLOW VERTICAL MIXING UPWELLING AND

DIURNAL FLUCTUATIONSFLUCTUATION IN WATER QUALITY WERE STUDIED THROUGHOUT THE

CRITICAL PERIOD BY DAILY SAMPLING AND 24HOUR STUDIES RIVER FLOW

AND UPWELLING WERE FOUND TO BE OF MINOR IMPORTANCE TIDAL STAGE

AND TOTAL TIDAL EXCHANGE WERE FOUND TO CORRELATE CLOSELY WITH

CHANGESCHANGE IN WATER CONDITIONSCONDITION MEASURED IN THE ESTUARY THE IMPOR

TANCE OF THESE TIDAL PARAMETERSPARAMETER IN ANY PROGRAM FOR PREDICTING

IMPENDING WATER POLLUTION PROBLEMSPROBLEM IS DISCUSSED
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TNTRODUCTION

THE GREENDUWAMISH RIVER SYSTEM HAS PLAYED AN IMPORTANT

ROLE IN THE HISTORY PRESENT ECONOMY AND PLANNED FUTURE DEVELOP

MENT OF THE METROPOLITAN SEATTLE AREA THE FIRST SAWMILL IN KING

COUNTY WAS BUILT IN 1854 ON THE FERTILE FLOOD PLAIN OF THE BLACK

AND CEDAR RIVERSRIVER WHICH WERE TRIBUTARIESTRIBUTARIE OF THE DUWAMISH AT THAT

TIME BEFORE RAIL CONNECTIONSCONNECTION WERE MADE BETWEEN RENTON AND SEATTLE

MAJOR PORTION OF PRODUCT SHIPMENT WAS MADE THROUGH THE BLACK

RIVER INTO THE DUWAMISH AND HENCE TO ELLIOTT BAY

ORIGINALLY THE GREENDUWAMISH DRAINED AN AREA EXCEEDING

1600 SQUARE MILESMILE CONSISTING OF THE WHITE GREEN BLACK CEDAR

AND LAKE WASHINGTON DRAINAGE BASINSBASIN SEE INSERT FIGURE 1 THE

RIVER WAS KNOWN AS THE GREEN RIVER FROM ITS SOURCE TO ITS CON

FLUENCE WITH THE BLACK RIVER BEYOND WHICH IT WAS KNOWN AS THE

DUWAMJSH IN 1906 SEVERE FLOOD PERMANENTLY DIVERTED THE WHITE

RIVER INTO THE PUYALLUP RIVER SYSTEM AND WITH THE DIVERSION OF

THE CEDAR RIVER INTO LAKE WASHINGTON AND THE CLOSING OF THE BLACK

RIVER BROUGHT ABOUT BY CONSTRUCTION OF THE LAKE WASHINGTON SHIP

CANAL THE DUWAMISH DRAINAGE BASIN WAS REDUCED TO ITS PRESENT 474

SQUARE MILES THROUGHOUT THE CHANGE IN DRAINAGE AREASAREA THE

NOMENCLATURE HAS REMAINED UNCHANGED CONSEQUENTLY THE SYSTEM IS

STILL KNOWN AS THE GREENDUWAMISH THE REDUCTION IN DRAINAGE

AREA HAS HAD NO NOTICEABLE EFFECT ON THE ECONOMIC WORTH OF THE

SYSTEM BUT HAS CHANGED THE FLUSHING ABILITY OF THE STREAM ONE

OF THE MAJOR RESOURCESRESOURCE OF THISTHI DRAINAGE SYSTEM IS FISHERIESFISHERIE WHICH

IN 1957 REPRESENTED 1000000AYEAR INCOME FROM SPORT AND

COMMERCIAL STOCKSSTOCK SPAWNED AND REARED IN THE UPPER GREEN RIVER
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INTRODUCTION

THE GREENDUWARNISH RIVER SYSTEM HAS PLAYED AN IMPORTANT

ROLE IN THE HISTORY PRESENT ECONOMY AND PLANNED FUTURE DEVELOP

MENT OF THE METROPOLITAN SEATTLE AREA THE FIRST SAWMILL IN KING

COUNTY WAS BUILT IN 1854 ON THE FERTILE FLOOD PLAIN OF THE BLACK

AND CEDAR RIVERSRIVER WHICH WERE TRIBUTARIESTRIBUTARIE OF THE DUWAMISH AT THAT

TIME BEFORE RAIL CONNECTIONSCONNECTION WERE MADE BETWEEN RENTON AND SEATTLE

MAJOR PORTION OF PRODUCT SHIPMENT WAS MADE THROUGH THE BLACK

RIVER INTO THE DUWAMJSH AND HENCE TO ELLIOTT BAY

ORIGINALLY THE GREENDUWAMISH DRAINED AN AREA EXCEEDING

1600 SQUARE MILESMILE CONSISTING OF THE WHITE GREEN BLACK CEDAR

AND LAKE WASHINGTON DRAINAGE BASINSBASIN SEE INSERT RIGURE 1 THE

RIVER WAS KNOWN AS THE GREEN RIVER FROM ITS SOURCE TO ITS CON

FLUENCE WITH THE BLACK RIVER BEYOND WHICH IT WAS KNOWN AS THE

DUWAMISH IN 1906 SEVERE FLOOD PERMANENTLY DIVERTED THE WHITE

RIVER INTO THE PUYALLUP RIVER SYSTEM AND WITH THE DIVERSION OF

THE CEDAR RIVER INTO LAKE WASHINGTON AND THE CLOSING OF THE BLACK

RIVER BROUGHT ABOUT BY CONSTRUCTION OF THE LAKE WASHINGTON SHIP

CANAL THE DUWAMISH DRAINAGE BASIN WAS REDUCED TO ITS PRESENT 474

SQUARE MILES THROUGHOUT THE CHANGE IN DRAINAGE AREASAREA THE

NOMENCLATURE HAS REMAINED UNCHANGED CONSEQUENTLY THE SYSTEM IS

STILL KNOWN AS THE GREENDUWARNJSH THE REDUCTION IN DRAINAGE

AREA HAS HAD NO NOTICEABLE EFFECT ON THE ECONOMIC WORTH OF THE

SYSTEM BUT HAS CHANGED THE FLUSHING ABILITY OF THE STREAM ONE

OF THE MAJOR RESOURCESRESOURCE OF THISTHI DRAINAGE SYSTEM IS FISHERIESFISHERIE WHICH

IN 1957 REPRESENTED 1000000AYEAR INCOME FROM SPORT AND

COMMERCIAL STOCKSSTOCK SPAWNED AND REARED IN THE UPPER GREEN RIVER
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FOUND TO BE APPROXIMATELY 26000 POUNDSPOUND BOD PER DAYSDAY MOST OF

WHICH WAS BEING INTRODUCED INTO THE ESTUARY THE 1955 STUDY BY

THE PCC INDICATED THAT TREATED DOMESTIC SEWAGE WAS ENTERING THE

RIVER AT AUBURN KENT AND SEATTLE AND THAT RAW SEWAGE WAS ENTERING

THE ESTUARY FROM NUMEROUSNUMEROU OUTF AILSAIL AND OVERFLOWS TEN ORGANIC

INDUSTRIAL WASTESWASTE AND THIRTEEN TOXIC INDUSTRIAL WASTESWASTE WERE BEING

DISCHARGED INTO THE RIVER THE 1957 UNIVERSITY OF WASHINGTON

STUDY REPORTED TEMPERATURE ARID DO CONDITIONSCONDITION TO BE CRITICAL FOR

FISH PASSAGE THROUGH THE ESTUARY AND SUGGESTED THAT POLICY OF

REMOVING SIGNIFICANT AMOUNTSAMOUNT OF UNTREATED SEWAGE FROM THE LOWER

RIVER SHOULD BE INCLUDED IN ANY SEWAGE PROGRAM PROPOSED FOR THE

KING COUNTYSEATTLE METROPOLITAN AREA

TEE LONGTGRM DUW1IIXSH PROGRAM

POLLUTION ABATEMENT PROGRAM WAS PROPOSED IN 1958 AFTER

TWOYEAR STUDY BY CONSULTING ENGINEERSENGINEER WHO HAD BEEN RETAINED BY

THE STATE KING COUNTY AND THE CITY OF SEATTLE THE PROGRAM WAS

DESIGNED TO ELIMINATE POLLUTION FROM ALL ENVIRONMENTAL WATERSWATER OF

THE GREATER SEATTLE AREA AND INCLUDED AS ONE IMPORTANT FACET

REHABILITATION OF THE GREENDUWAMJSH RIVER THE LONGRANGE PLAN

CALLSCALL FOR THE REMOVAL OF DOMESTIC AND INDUSTRIAL WASTE DISCHARGESDISCHARGE
FROM THE LOWER GREEN RIVER AND THE LAKE WASHINGTON DRAINAGE

BASINS THESE WASTESWASTE WILL RECEIVE SECONDARY TREATMENT AT NEW

FACILITY NEAR RENTON WITH SUBSEQUENT DISCHARGE OF THE TREATED

EFFLUENT INTO THE RIVER NEAR BLACK RIVER JUNCTION IN ADDITION
ALL DISCHARGESDISCHARGE INTO THE DUWAMISH RIVER WILL BE INTERCEPTED AND

CONVEYED TO THE NEW WEST POINT TREATMENT PLANT FOR TREATMENT AND

DISPOSAL DIRECTLY INTO PUGET SOUND4

4
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TO IMPLEMENT THE PROGRAM THE VOTERSVOTER OF THE GREATER SEATTLE

AREA IN 1958 FORMED THE MUNICIPALITY OF METROPOLITAN SEATTLE

METRO CONSTRUCTION ON THE PROJECT WAS STARTED IN 1961 AND

WILL BE COMPLETED IN 1971

TO DETERMINE THE EFFECTIVENESSEFFECTIVENES OF THE PROGRAM AN EVALUATION

OF THE PRESENT EXTENT OF POLLUTION WAS NECESSARY THUSTHU METRO

HAS UNDERTAKEN IN COOPERATION WITH THE UNITED STATESSTATE GEOLOGICAL

SURVEY AN EXTENSIVE STUDY OF THE PHYSICAL CHEMICAL AND BIOLOGI

CAL CHARACTERISTICSCHARACTERISTIC OF THE LOWER GREEN RIVER AND THE DUWAMISH

RY5 AS AN INTEGRAL PART OF THISTHI PROGRAM FOUR AUTOMATIC

WATER QUALITY MONITORSMONITOR ARE PRESENTLY BEING INSTALLED ALONG THE

RIVER THESE AUTOMATIC UNITSUNIT WILL CONTINUOUSLY RECORD VALUESVALUE OF

FIVE WATER QUALITY PARAMETERSPARAMETER AND TELEMETER RESULTSRESULT TO CENTRAL

LABORATORY FOR EXAMINATION THESE UNITSUNIT WILL BE PLACED IN OPER

ATION IN EARLY 1964 AND WILL MATERIALLY AUGMENT THE EXISTING

MANUAL SAMPLING PROGRAM WHICH WAS INSTIGATED BY METRO IN 1961 THE

RESULTSRESULT OF SMALL PORTION OF THISTHI SAMPLING PROGRAM WILL BE DIS

CUSSED IN THISTHI REPORT

SPECIM STUDIESSTUDIE SUMMER 1963

ON AUGUST 1963 ROUTINE SAMPLING TRIP REVEALED THAT

THE BOTTOM WATERSWATER OF THE DUWAMISH ESTUARY LACKED ADEQUATE AMOUNTSAMOUNT

OF DISSOLVED OXYGEN TO MAINTAIN AQUATIC LIFE FOR ANY PROLONGED

PERIOD ORIGINAL INVESTIGATIONSINVESTIGATION BY THE PCC THE UNIVERSITY OF

WASHINGTON AND BY THE METRO STAFF HAD INDICATED THAT THISTHI LOW DO

CONDITION MAY HAVE BEEN PREVALENT DURING THE LATE SUMMER FOR MANY

YEARS VALUESVALUE APPROACHING CRITICAL LEVELSLEVEL HAD BEEN OBTAINED BY

METRO IN 1961 AND 1962 HOWEVER WHEN VALUE OF 40 MGI WAS

KCSIIP4 54938



OBTAINED NEAR THE BOTTOM AT 16TH AVENUE SOUTH ON AUGUST 1963

THERE WAS IMMEDIATE CONCERN OVER THE POSSIBILITY OF FURTHER

DEGENERATION DURING THE PERIOD OF ADULT SALMON MIGRATION AUGUST

THROUGH OCTOBER BASED ON THISTHI OBSERVATION THE METRO STAFF

BEGAN PROGRAM OF DAILY SAMPLING DURING THE CRITICAL SUMMER

PERIOD STATION 16TH AVENUE SOUTH WAS SELECTED FOR THISTHI

INTENSIVE SAMPLING AS IT HAS HISTORICALLY REPRESENTED THE LOCATION

OF THE OXYGEN SAG IN THE DUWAMISH ESTUARY FIGURE SHOWSSHOW THE

MEAN BOTTOM DO CONCENTRATIONSCONCENTRATION OBTAINED FROM SAMPLESSAMPLE COLLECTED ON

WEEKLY RIVER TRIPSTRIP DURING FOUR SEASONSSEASON LATE SUMMER AND MID

WINTER 1962 EARLY SPRING AND LATE SUMMER 1963 DURING EACH

OF THESE PERIODSPERIOD THE LOWEST MEAN DO CONCENTRATIONSCONCENTRATION WERE OBTAINED

NEAR STATION 5 FIGURE PRESENTSPRESENT THE BOTTOM DO VALUESVALUE OBTAINED

FROM RIVER TRIPSTRIP DURING THE SUMMER PERIOD OF 1963 THE MONTH

BYMONTH DEGENERATION IN OXYGEN CONCENTRATION THROUGH THE SUMMER

PERIOD IS APPARENT AT STATION 5 BOTTOM DOS DECREASED FROM 52

MGI ON JULY TO 31 MGL ON SEPTEMBER 4

DIURN1L STUDIESSTUDIE

WEEKLY SAMPLING OF RIVER CONDITIONSCONDITION HAS BEEN CARRIED OUT ON

SCHEDULE THAT IS INDEPENDENT OF TIDAL STAGE AND TIME ALTHOUGH

THESE CONDITIONSCONDITION HAVE BEEN RECORDED THE SAMPLING SCHEDULE WAS

ARRANGED SO THAT OVER LONG PERIOD ALL TIDAL PHASESPHASE WOULD BE

SAMPLED AND CONSEQUENTLY THE INFLUENCE OF TIDE COULD BE EVALUATED

TO QUICKLY DETERMINE THE TIDAL STAGE THAT NEEDED SPECIAL ATTEN

TION AND WITH INSUFFICIENT BACKGROUND DATA UPON WHICH TO RELY

DIURNAL STUDIESSTUDIE TO ASCERTAIN THE IMPORTANCE OF TIDAL VARIATION

WERE NECESSARY TWO SUCH STUDIESSTUDIE WERE CONDUCTED AT STATION ONE

6
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ON AUGUST 89 AND ANOTHER ON AUGUST 1920 1963 SAMPLESSAMPLE WERE

TAKEN NEAR THE SURFACE AND BOTTOM AT 15MINUTE INTERVALSINTERVAL FOR

MINIMUM OF 24 HOURS PARAMETERSPARAMETER MEASURED INCLUDED DISSOLVED

OXYGEN CONDUCTIVITY AND TEMPERATURE DISSOLVED OXYGEN IN MGI

WAS DETERMINED BY THE ALSTERBERG MODIFICATION OF THE WINKLER

METHOD7CONDUCTIVITY IN MICROMHOSMICROMHO AND TEMPERATURE IN 0P WERE

DETERMINED WITH AN INDUSTRIAL INSTRUMENTSINSTRUMENT MODEL RB23341 CONDUC

TIVITY METER CHLORIDE CONCENTRATIONSCONCENTRATION IN MGI WERE DETERMINED

FROM CHLORIDE VERSUSVERSU CONDUCTIVITY CURVESCURVE PREPARED IN THE LABORA

TORY USING SAMPLESSAMPLE OF DUWEMISH RIVER WATER

THE RELATIONSHIP OF THESE PARAMETERSPARAMETER TO TIDAL STAGE IS PRE

SENTED IN FIGURESFIGURE 49 INFORMATION USED TO PLOT THE TIME AND

HEIGHT OF THE TIDESTIDE FOR BOTH DIURNAL SURVEYSSURVEY WAS OBTAINED FROM

THE 1963 TIDE TABLESTABLE OF THE UNITED STATESSTATE DEPARTMENT OF COMMERCE

COAST AND GEODETIC SURVEY8 TIDESTIDE WERE COMPUTED FROM THE SEATTLE

REFERENCE STATION AND THE INDICATED CORRECTION APPLIED FOR EIGHTH

AVENUE SOUTH ON THE DUWAMISH ESTUARY IT SHOULD BE NOTED THAT

DIURNAL INEQUALITY IS ONE OF THE CHIEF CHARACTERISTICSCHARACTERISTIC OF PACIFIC

COAST TIDESTIDE IE THE DIFFERENCE IN HEIGHTSHEIGHT OF SUCCESSIVE HIGH

WATERSWATER OR LOW WATERS IN GENERAL THE LARGEST INEQUALITY IS FOR

LOW WATERSWATER BUT FOR SEATTLE TIDESTIDE IN PARTICULAR THERE MAY BE AS

MUCH AS FOUR FOOT DIFFERENCE BETWEEN SUCCESSIVE HIGHSHIGH AND EIGHT

FEET BETWEEN SUCCESSIVE LOWSLOW SEE FIGURESFIGURE AND 59 TIDAL FLUC

TUATIONSTUATION AND RIVER FLOWSFLOW ON THE DAYSDAY OF THE DIURNAL STUDIESSTUDIE WERE

SIMILAR SO THAT DIRECT COMPARISON OF THE RESULTSRESULT WAS POSSIBLE

THE RELATIONSHIP OF PER CENT DO SATURATION TO TIDE IS PRE
SENTED IN FIGURESFIGURE AND 5100F PARTICULAR SIGNIFICANCE IS THE

DIRECT RELATIONSHIP BETWEEN BOTTOM PER CENT SATURATION VALUESVALUE AND

KCSIIP4 54942
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TIDE PHASE THE BOTTOM DO VALUESVALUE IN PARTICULAR FOLLOW THE TIDE

VERY CLOSELY WITH THE MINIMUM VALUESVALUE OCCURRING SHORTLY AFTER LOWER

LOW WATER PRESUMABLY AS THE TIDE FLOODSFLOOD INTO THE ESTUARY

OXYGENRICH WATER FROM PUGET SOUND PASSESPASSE THE SAMPLING POINT AND

DO VALUESVALUE INCREASE MARKEDLY AS THE TIDE EBBSEBB THE BOTTOM WATER

UPON WHICH SIGNIFICANT BOD HAS BEEN EXERTED DECREASED RAPIDLY

IN DO CONCENTRATION AS PREVIOUSLY DISCUSSED WASTESWASTE CONTAINING

OVER 26000 POUNDSPOUND OF BOD ARE DISCHARGED INTO THE RIVER EACH DAY

LARGE PORTION OF THISTHI DEMAND IS DISCHARGED INTO THE LOWER

ESTUARY WHERE MIXING WITH THE INCOMING SALT WATER IS POSSIBLE IN

ADDITION BENTHIC SAMPLESSAMPLE TAKEN WITH AN ECLCMAN DREDGE WERE FOUND

TO BE EXTREMELY RICH IN ORGANIC MATTER AND APPARENTLY PRODUCING

HYDROGEN SULFIDE RESULTING IN FURTHER DEPLETION OF THE OXYGEN

RESOURCE

THE TIDE ALSO EXERTSEXERT CONSIDERABLE INFLUENCE ON THE SURFACE

DO VALUES DURING BOTH DIURNAL STUDIESSTUDIE SURFACE DO VALUESVALUE WERE

MAXIMUM BEFORE HIGHER HIGH WATER THE DO LEVEL DROPPED AT HIGH

SLACK AND THEN INCREASED SHARPLY AGAIN BEFORE BEGINNING THE STEADY

DECLINE ON THE EBBING TIDE THE SURFACE PATTERN IS UNDOUBTEDLY

OBSCURED BY THE INFLUENCE OF SUCH FACTORSFACTOR AS PHOTOSYNTHETIC ACTIV

ITY TURBIDITY TEMPERATURE AND RIVER FLOW PLUSPLU THE FACT THAT

DUE TO DENSITY CERTAIN WASTESWASTE TEND TO LAYER IN THE SURFACE WATERS

DESPITE OTHER SURFACE INFLUENCESINFLUENCE CONSISTENT RELATIONSHIP BE
TWEEN SURFACE DO AND TIDE EXISTS

TIDAL PHASE ALSO HAS PRONOUNCED EFFECT ON THE VARIATION IN

SURFACE AND BOTTOM CHORINITY AS IS SHOWN IN FIGURESFIGURE AND 7
CHLORIDESCHLORIDE ARE LOWEST ON THE EBB AT BOTH THE TOP AND BOTTOM AND ARE

AT MAXIMUM NEAR HIGH SLACK THERE APPEARSAPPEAR TO BE MORE

12
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PRONOUNCED INFLUENCE OF LOWER HIGH WATER UPON CHLORIDE ION CONCEN

TRATION THAN WAS EVIDENT WITH PER CENT SATURATION OF DO THE IN

FLUENCE OF THE DUWAMISH RIVER IS ALSO NOTICEABLE IN FIGURESFIGURE AND

7 AS THE TIDE EBBSEBB THE RIVER INFLUENCE IS AT ITS MAXIMUM AND

CONSEQUENTLY THE CHIORINITY IS LOW AS THE TIDE FLOODSFLOOD SOME MIX

ING INTO THE UPPER LAYER BY THE MORE SALINE ELLIOTT BAY WATER IS

EVIDENT AND CHLORINITIESCHLORINITIE INCREASE

THE INFLUENCE OF TIDE IN THE REGULATION OF WATER TEMPERATURESTEMPERATURE

IS SHOWN IN FIGURESFIGURE AND 9 DURING THE SUMMER PERIOD1 INCOMING

SALT WATER IS COLDER THAN THE RIVER WATER WARMEST WATER TEMPERA

TURESTURE ARE CONSEQUENTLY FOUND ON THE EBB WHEN THE INFLUENCE OF THE

RIVER IS MAXIMAL AND COLDEST TEMPERATURESTEMPERATURE ARE EXTANT ON THE FLOOD

WHEN THE INFLUENCE OF PUGET SOUND WATERSWATER IS GREATEST AGAIN IT

IS APPARENT THAT THE HIGHER HIGH WATER AND LOWER LOW WATER STAGESSTAGE

PLAY AN IMPORTANT ROLE IN THE REGULATION OF VARIATIONSVARIATION IN WATER

QUALITY

PROFILE STUDIESSTUDIE

TO AUGMENT THE DIURNAL STUDIESSTUDIE VERTICAL PROFILESPROFILE WERE TAKEN

TO DETERMINE THE CHANGE IN WATER QUALITY WITH DEPTH THE RESULTSRESULT

OF TWO OF THESE PROFILESPROFILE TAKEN NEAR LOWER LOW WATER ON SEPTEMBER

AND SEPTEMBER 16 1963 ARE PLOTTED IN FIGURESFIGURE 10 AND 11 BOTH

OF THESE PROFILESPROFILE SHOW THAT THE MAXIMUM DEPTH TO WHICH THERE IS

APPRECIABLE VERTICAL MIXING AT LOW TIDE IS APPROXIMATELY EIGHT

FEET BELOW THISTHI POINT THE WATER MASSMAS IS VERY UNIFORM AND UN

DOUBTEDLY THISTHI UNIFORM ZONE REPRESENTSREPRESENT THE DEPTH OF THE SALT WATER

WEDGE AT THISTHI LOCATION THE DEPTH OF THE ZONE IN WHICH THE

DISSOLVED OXYGEN CONCENTRATION WAS MGI OR HIGHER AS RECOMMENDED

15
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BY THE PCC FOR MAINTENANCE OF FISH LIFE WAS FEET ON SEPTEMBER

AND FEET ON SEPTEMBER 16 DURING THISTHI PERIOD OF INVESTIGATION

SAMPLESSAMPLE TAKEN NEAR THE BOTTOM AT STATION AT LOWER LOW WATER

ACCURATELY REFLECTED CHANGESCHANGE IN DUWAMISH WATER QUALITY TO WITHIN

FIVE FEET OF THE SURFACE THESE DATA ALSO SHOW THAT ALTHOUGH

ADEQUATE DISSOLVED OXYGEN IS PRESENT IN THE SURFACE LAYER FOR THE

MAINTENANCE OF AQUATIC LIFE THE MAJORITY OF THE WATER COLUMN AT

THISTHI LOCATION IS DEFICIENT IN DO DESPITE THISTHI DISSOLVED OXYGEN

DEFICIENCY THE CHINOOK SALMON RUN INTO THE GREEN RIVER WHICH

TOOK PLACE DURING THE PERIOD OF LOW DO WAS ONE OF THE BEST ON

RECORD APPROXIMATELY 30000 FISH APPARENTLY THESE FISH WERE

NOT DETERRED BY THE LOW DO CONCENTRATIONSCONCENTRATION IN THE DUWANTISH ESTUARY

OR THEY DETECTED AND CONSEQUENTLY AVOIDED THE LOW DO ZONE BY

UTILIZING THE SURFACE WATER ADDITIONAL RESEARCH TO DETERMINE THE

EFFECT OF OXYGENDEFICIENT WATER ON THE MOVEMENTSMOVEMENT OF ADULT

SALMONIDSSALMONID THROUGH THE USE OF SONIC TAGGING IS PRESENTLY BEING

PLANNED JOINT PROGRAM UNDER THE SUPERVISION OF THE UNIVERSITY

OF WASHINGTON COLLEGE OF FISHERIESFISHERIE AND METRO IS BEING CONTEMPLATED

DAILY SAMPLING

IN ORDER TO MAINTAIN SURVEILLANCE OF DAILY CHANGESCHANGE IN RIVER

CONDITIONSCONDITION AND WITH THE INFORMATION OBTAINED FROM THE DIURNAL

STUDIESSTUDIE PROGRAM OF DAILY SAMPLING WAS BEGUN THE SAMPLING WAS

DESIGNED TO ENCOMPASSENCOMPAS LOWER LOW WATER AND THE TWOHOUR PERIOD

IMMEDIATELY FOLLOWING AS CAN BE SEEN IN FIGURESFIGURE AND THERE

IS SHORT LAG BETWEEN THE TIME OF LOW WATER AND THE TIME OF MINI

MUM DO NEAR THE BOTTOM IT WAS BELIEVED THAT TWOHOUR SAMPLING

PERIOD COMMENCING AT LOWER LOW WATER WOULD COVER THISTHI LAG THUSTHU
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INSURING THAT THE MINIMUM DAILY DO VALUESVALUE WOULD BE OBTAINED

THE SAMPLING PROGRAM WAS BEGUN ON AUGUST 15 AND CONTINUED

THROUGH OCTOBER 31 1963 THE RESULTSRESULT OF SIX DAILY SAMPLING RUNSRUN

ARE SHOWN IN FIGURE 12 THISTHI FIGURE PRESENTSPRESENT THE SURFACE AND

BOTTOM DO CONCENTRATIONSCONCENTRATION IN MGI FOR RANDOMLY SELECTED DAYSDAY DURING

THE TWOMONTH SAMPLING PERIOD THE MINIMUM BOTTOM DO CONCENTRATION

APPEARSAPPEAR TO BE WELL BRACKETED BY THISTHI SAMPLING PROCEDURE THE CORRER

SPONDING MINIMUM SURFACE DO CONCENTRATIONSCONCENTRATION WERE NOT BRACKETED

NEARLY AS WELL FIGURESFIGURE AND INDICATE THAT THE MINIMUM SURFACE

DO VALUE OCCURSOCCUR WELL IN ADVANCE OF THE MINIMUM BOTTOM VALUE THISTHI

WAS NOT BELIEVED TO BE SERIOUSSERIOU SAMPLING PROBLEM BECAUSE THE

SURFACE DO DID NOT REACH CRITICAL LEVEL AND BOTTOM DOTSDOT ARE THE

MAJOR CONCERN AS FAR AS THE PRESERVATION OF AQUATIC LIFE WAS CON

CERNED

TIDAL INFLUENCE

THE DAILY MINIMUMSMINIMUM IN BOTTOM DO THE CORRESPONDING SURFACE DO

AND THE DEPTH OF THE TIDAL PRISM IN FEET ARE PLOTTED IN FIGURE 13

IN THISTHI INSTANCE THE TIDAL PRISM DEPTH IS CALCULATED AS THE

ALGEBRAIC DIFFERENCE BETWEEN THE SUMSSUM OF THE TWO HIGH WATERSWATER AND

THE SUMSSUM OF THE TWO LOW WATERSWATER EACH DAY THE VOLUME OF THE TIDAL

PRISM WAS NOT CALCULATED AS IT WAS BELIEVED THAT THE DEPTH OF THE

TIDAL PRISM WAS DIRECTLY PROPORTIONAL TO VOLUME IE THE ESTUARY

HAS ESSENTIALLY VERTICAL SIDES NOT ONLY DOESDOE TIDE INFLUENCE TO

LARGE EXTENT THE DAILY FLUCTUATIONSFLUCTUATION IN WATER QUALITY BUT IT

ALSO AFFECTSAFFECT WEEKLY FLUCTUATIONSFLUCTUATION AS IS SHOWN IN FIGURE 13 THE

PERIODSPERIOD OF MINIMUM TIDAL PRISM DEPTH WERE FOUND TO BE THE PERIODSPERIOD

OF POOREST WATER QUALITY THE MAGNITUDE OF THE TIDAL PRISM DEPTH2
KCSIIP4 54954
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IS PARTICULARLY IMPORTANT IN REGULATING WEEKLY CHANGESCHANGE IN MINIMUM

BOTTOM DO CONCENTRATIONS THE SAME IS TRUE OF SURFACE DO CONCEN

TRATIONSTRATION ALTHOUGH THE DAILY FLUCTUATIONSFLUCTUATION ARE MUCH GREATER PARTLY

DUE TO THE AFOREMENTIONED TIME DIFFERENCE BETWEEN THE MINIMUM NEAR

THE SURFACE AND LOW TIDE AND PARTLY DUE TO THE INFLUENCE OF OTHER

SURFACE FACTORSFACTOR IE SUNLIGHT WASTE DISPERSION IN THE SURFACE

ZONE VARIATION IN SURFACE WATER TEMPERATURE RIVER FLOW ETC

FIGURE 14 PRESENTSPRESENT THE RELATIONSHIP BETWEEN MINIMUM CHLORIDESCHLORIDE
NEAR THE TOP AND BOTTOM AND THE STAGE OF THE TIDE AS WAS THE CASE
WITH BOTTOM DO BOTTOM CHLORINITY IS CLOSELY REGULATED BY THE TIDE
THE BOTTOM CHLORIDESCHLORIDE ARE MINIMAL DURING PERIODSPERIOD OF MAXIMUM TIDAL

FLUCTUATIONSFLUCTUATION INDICATING THE INFLUENCE OF VERTICAL MIXING AT THE

UPSTREAM OF RIVER END OF THE ESTUARY MINIMUM SURFACE CHLORIDESCHLORIDE

APPEAR TO BE QUITE UNIFORM AND THE ONLY MAJOR INFLUENCE OF THE TIDE

OCCURSOCCUR DURING PERIODSPERIOD OF MINIMUM EXCHANGE IE MORE SALT WATER

STAYSSTAY IN THE ESTUARY AS INDICATED BY INCREASED SURFACE CHIORINITY
DURING THISTHI PERIOD

FRESH WATER INFLUENCE

ANOTHER IMPORTANT CONSIDERATION IS THE INFLUENCE OF THE GREEN
RIVER IN REGULATING ESTUARY WATER QUALITY PARAMETERSPARAMETER ESPECIALLY
NEAR THE SURFACE THE LACK OF VERTICAL MIXING IN THE LOWER ESTUARY
AS INDICATED BY FIGURESFIGURE 10 AND 11 NEGATESNEGATE THE EFFECT OF FRESH

WATER INFLUENCE ON BOTTOM WATER QUALITY DURING LOWFLOW PERIODS
FIGURE 15 RECORDSRECORD THE RELATIONSHIP BETWEEN SURFACE DO AT THE TIME
OF MINIMUM BOTTOM DO TIDAL VARIATION AND INSTANTANEOUSINSTANTANEOU RIVER DIS
CHARGE OBTAINED FROM THE AUBURN GAUGING STATION OF THE U S
GEOLOGICAL SURVEY ALL CURVESCURVE HAVE BEEN FITTED BY EYE IN ORDER TO
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ELIMINATE SHORTTERM FLUCTUATIONS AT ONE POINT DURING THE MOST

CRITICAL DO PERIOD IN AUGUST SEE FIGURE 13 THE POSSIBILITY OF

INCREASING THE FLUSHING IN THE LOWER ESTUARY AND CONSEQUENTLY

INCREASING THE DO CONCENTRATION BY USING ADDITIONAL FLOW FROM

HOWARD HANSEN DAM ON THE UPPER GREEN RIVER WAS SUGGESTED SUCH

RELEASE WAS AUTHORIZED BY THE U S ARMY CORPSCORP OF ENGINEERSENGINEER AND

FOR THREE DAYSDAY AUGUST 22 23 AND 24 THE RIVER FLOW WAS INCREASED

BY 40 100 CFS IT IS APPARENT FROM FIGURE 15 THAT THE ADC3I

TIONAL RELEASE ALTHOUGH IT CONTRIBUTED APPROXIMATELY 40000 POUNDSPOUND

PER DAY OF DO HAD LITTLE EFFECT ON THE SURFACE DO IN THE LOWER

DUWAMISH ESTUARY SINCE THERE IS ONLY LIMITED VERTICAL MIXING

AT STATION THE INFLUENCE OF THE RELEASE OF ADDITIONAL WATER WAS

NOT EXPECTED TO EFFECT THE BOTTOM DO CONCENTRATION AND NO SUCH

EFFECT WAS EXPERIENCED AN 85 SECONDFOOT INCREASE IN FLOW

OCCURRED FROM SEPTEMBER 10 TO 12 BUT AGAIN THERE APPEARED TO BE

ONLY LIMITED RELATIONSHIP BETWEEN THE INCREASE IN FLOW AND SUR
FACE DO THE INCREASE IN DO OBTAINED AT THISTHI TIME WAS CONCURRENT

WITH AN INCREASE IN TIDAL EXCHANGE CONSEQUENTLY THE RELATIONSHIP

BETWEEN INCREASED FLOW AND DO IS OBSCURRED

CONSIDERABLE INFLUENCE OF THE GREEN RIVER WAS NOTED ON

OCTOBER 17 WHEN FIVEFOLD INCREASE IN FLOW OCCURRED FOLLOWING

HEAVY RAIN THISTHI FLOW INCREASE WAS DEFINITELY REFLECTED IN THE

CHIORINITY AND DISSOLVED OXYGEN VALUESVALUE OBTAINED ON OCTOBER 31 AS

IS SHOWN IN FIGURESFIGURE 13 14 AND 15 SURFACE DO AT THE TIME OF

MINIMUM BOTTOM DO INCREASED TO 93 MGI WHICH WAS THE HIGHEST

SURFACE VALUE RECORDED DURING THE THREEMONTH PERIOD OF OBSERVATION

AT THE SAME TIME SURFACE CHLORIDESCHLORIDE REACHED MINIMUM OF 284 MGI
THE LOWEST LEVEL OBTAINED THESE SURFACE PHENOMENA ARE UNDOUBTEDLY
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DUE TO INCREASED RIVER FLOW

MINIMUM BOTTOM CHLORIDESCHLORIDE WERE ALSO ENCOUNTERED WITH THISTHI

FIVEFOLD INCREASE IN RIVER FLOW INDICATING THAT CONSIDERABLE

VERTICAL MIXING WAS TAKING PLACE IN THE UPSTREAM END OF THE ESTUARY

MINIMUM BOTTOM DO CONCENTRATION ON THISTHI DATE WAS 45 MGI WHICH

IS SUBSTANTIAL INCREASE OVER PREVIOUSPREVIOU VALUES TIDAL EXCHANGE

HEIGHTSHEIGHT WERE ALSO INCREASING DURING THISTHI PERIOD HOWEVER AND

PORTION OF THISTHI INCREASE IN MINIMUM BOTTOM DO CONCENTRATION MAY

HAVE BEEN DUE TO THE INCREASE IN TIDAL EXCHANGE AS IS EVIDENT BY

THE MANNER IN WHICH THE BOTTOM VALUESVALUE CONTINUED TO FOLLOW THE

TIDAL EXCHANGE CURVE

IT IS APPARENT THAT FIVEFOLD INCREASE IN RIVER FLOW HAS

AN IMPACT ON SURFACE WATER QUALITY IN THE LOWER ESTUARY AND TO

LESSER EXTENT ON WATER QUALITY NEAR THE BOTTOM THE BENEFITSBENEFIT

OF SUCH MARKED FLOW INCREASE CANNOT BE EXPECTED TO ALLEVIATE

THE SUMMER CONDITIONSCONDITION IN THE LOWER ESTUARY EXCEPT DURING PERIODSPERIOD

OF UNUSUALLY HEAVY SUMMER RAINFALL

EVIDENCE OF PREVIOUSPREVIOU WATER QUALITY PROBLEMSPROBLEM

IN 1948 THE WASHINGTON STATE DEPARTMENT OF FISHERIESFISHERIE REPORTED

DO CONCENTRATIONSCONCENTRATION OF LESSLES THAN 50 MGI AT SOUTH PARK 16TH AVENUE

SOUTH THE QUESTION MAY BE ASKED WERE THE LOW VALUESVALUE OBTAINED

DURING THE SUMMER OF 1963 PECULIAR TO THISTHI PARTICULAR SUMMER OR

HAVE SIMILAR LEVELSLEVEL BEEN OCCURRING EACH SUMMER FOR MANY YEARSYEAR
FIGURE 16 PRESENTSPRESENT THE RELATIONSHIP OF BOTTOM DO CONCENTRATION AT

STATION TO THE TIME DIFFERENTIAL BEFORE OR AFTER LOWER LOW WATER

AND APPEARSAPPEAR TO SUPPORT THE HYPOTHESISHYPOTHESI THAT SIMILAR LOW OXYGEN

LEVELSLEVEL HAVE OCCURRED HISTORICALLY THESE DATA REPRESENT THE
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TIME IN HOURSHOUR BEFORE OR AFTER LOWER LOW WATER

FIGURE 16

BOTTOM DISSOLVED OXYGEN CON
CENTRATIONSCENTRATION AND TIME DIFFERENCE

FROM LOWER LOW WATER STA
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RESULTSRESULT OF WEEKLY SAMPLING TRIPSTRIP DURING THE YEARSYEAR 1961 AND 1962

MOST OF THE LOW DO LEVELSLEVEL WERE OBTAINED ON DAYSDAY WHEN THE TIME OF

SAMPLING AT STATION APPROACHED THE TIME OF LOWER LOW WATER THE

SCATTERING OF POINTSPOINT ABOUT THE LINE HOWEVER INDICATESINDICATE THAT DO

CONCENTRATION IS NOT SIMPLY FUNCTION OF TIDE BUT IS INFLUENCED

BY OTHER FACTORS

TER QTLITY PREDICTIONSPREDICTION

THE ULTIMATE GOAL OF METROSMETRO WATER QUALITY MONITORING PROGRAM

FOR THE GREENDUWAMJGH RIVER IS THE PREDICTION OF CHANGESCHANGE IN WATER

QUALITY SO THAT THE OPERATION OF THE RENTON PLANT CAN BE REGULATED

TO MEET CHANGING CONDITIONSCONDITION IN THE RECEIVING WATERS MANY QUANTI

TATIVE AND QUALITATIVE VARIABLESVARIABLE WILL NEED TO BE CONSIDERED IN SUCH

PREDICTIONS CERTAIN OF THESE VARIABLESVARIABLE WERE STUDIED DURING THE

SUMMER OF 1963 AND THE INFLUENCE OF THREE OF THESE PARAMETERSPARAMETER IS

DISCUSSED BELOW

GREEN RIVER

BASED ON THE DATA ACCUMULATED BY SEPTEMBER AND KNOWING THAT

WEEK OF LOW TIDAL EXCHANGE WAS GOING TO OCCUR FROM SEPTEMBER 24

28 PREDICTION WAS MADE THAT DO WOULD FALL TO BELOW 15 MGI

DURING THISTHI PERIOD IDENTICAL TIDAL PRISM DEPTHSDEPTH OCCURRED ON

AUGUST 28 AND SEPTEMBER 26 YET THE LOW DO IN SEPTEMBER 24 MGI
DID NOT APPROACH THE LOW OF 12 MGI OBTAINED IN AUGUST RIVER

FLOW WAS HIGHER DURING THE CRITICAL AUGUST PERIOD 390 CFS THAN

IN THE SEPTEMBER PERIOD 300 CFS THEREFORE FLUCTUATION IN DIS

CHARGE COULD NOT BE THE EXPLANATION FOR THE HIGHER DO LEVEL OBTAINED

DURING LATE SEPTEMBER
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PUGET SOUND

ANOTHER POSSIBLE EXPLANATION FOR THE DIFFERENCE IN BOTTOM

DOS UNDER SIMILAR TIDAL CONDITIONSCONDITION MIGHT BE DIFFERENCE IN THE

DO OF INCOMING BOTTOM WATER FROM PUGET SOUND FIGURE 17 DEPICTSDEPICT

BOTTOM CHLORIDESCHLORIDE DOS AND TEMPERATURESTEMPERATURE OBTAINED AT STATION NEAR

THE MOUTH OF THE ESTUARY DURING THE LATE SUMMER OF 1963 IT SHOWSSHOW

THAT THE DO OF INCOMING PUGET SOUND WATER WAS HIGHER DURING THE

CRITICAL AUGUST PERIOD THAN IN SEPTEMBER STILL THE BOTTOM DO IN

AUGUST REACHED MUCH LOWER LEVEL PEMPERATURE DIFFERENCESDIFFERENCE BETWEEN

THESE TWO PERIODSPERIOD WERE VERY SLIGHT AND CHLORIDESCHLORIDE VARIED ONLYFROM

14500 TO 16700 MGI CONSEQUENTLY THE THEORY THAT DIFFERENCESDIFFERENCE

IN CHARACTERISTICSCHARACTERISTIC OF INCOMING PUGET SOUND WATER WERE RESPONSIBLE

FOR THE OBSERVED DIFFERENCE IN LOW DO AT STATION MUST ALSO BE

ELIMINATED

SEWAGE DIVERSION

DURING EARLY AUGUST IT WAS NECESSARY BECAUSE OF SEWER CON
STRUCTION ALONG EAST MARGINAL WAY TO DIVERT SUBSTANTIAL QUANTITY

OF RAW SEWAGE INTO THE ESTUARY BETWEEN STATIONSSTATION AND 6 THISTHI
AMOUNTED TO APPROXIMATELY 6000 POUNDSPOUND OF BOD PER DAY THAT WOULD

NORMALLY HAVE REOEIVED PRIMARY TREATMENT AT THE DIAGONAL AVENUE

TREATMENT PLANT BEFORE DISCHARGE NEAR THE MOUTH OF THE ESTUARY
WHEN RIVER COTDITJOSCOTDITJO BECAME EXTREMELY CRITICAL IN LATE AUGUST
METRO URGED THE CONTRACTOR TO COMPLETE THE CONSTRUCTION WORK AS

QUICKLY AS POSSIBLE AND BY SEPTEMBER THE ADDITIONAL RAW SEWAGE

FROM THISTHI DIVERSION WAS GOING BACK TO THE TREATMENT PLANT IN

ADDITION 490 OF THE 600 POUNDSPOUND PER DAY OF BOO FROM TREATED SEWAGE

THAT HAD BEEN ENTERING THE RIVER BELOW STATION WAS DIVERTED BACK
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TO LAKE WASHINGTON AS AN EMERGENCY MEASURE THE IMMEDIATE INCREASE

IN DO CONCENTRATION SHOWN IN FIGURE 13 IS BELIEVED TO BE DUE TO

THE INCREASED TIDAL EXCHANGE AND NOT TO THE SOD REMOVAL SINCE IT

WOULD TAKE TWO OR MORE DAYSDAY FOR THE IMPACT OF THISTHI EMERGENCY

MEASURE TO BE FELT AT STATION 5 THE FACT THAT THE BOTTOM DO DID

NOT FALL AS LOW ON SEPTEMBER 26 AS IT DID ON AUGUST 28 HOWEVER

IS BELIEVED TO BE DUE AT LEAST IN PART TO THE REDUCTION IN BOD

LOADING TO THE LOWER ESTUARY IT IS DOUBTFUL THAT REMOVAL OF THE

490 POUNDSPOUND OF BOD FROM THE UPPER RIVER HAD ANY MEASURABLE INFLUENCE

ON SURFACE OR BOTTOM DO CONDITIONSCONDITION AT STATION 5

THE LACK OF INFLUENCE IN THE LOWER ESTUARY OF WASTESWASTE REMOVED

AT RENTON JUNCTION WOULD APPEAR TO BE GOOD EVIDENCE THAT LOADING

AT THISTHI POINT IN THE SYSTEM FROM THE NEW RENTON TREATMENT PLANT

WILL HAVE LITTLE IMPACT ON WATER QUALITY IN THE LOWER DUWAMISH

ESTUARY

THE DAYTODAY BOTTOM DO CONCENTRATION IN THE RIVER COULD

USUALLY BE PREDICTED TO WITHIN 05 MGI BY CAREFUL CONSIDERATION

OF THE PREVIOUSPREVIOU DO VALUESVALUE AND THE PROJECTION OF MAXIMUM TIDAL

EXCHANGES EVENTUALLY WHEN PROPER WEIGHT CAN BE GIVEN TO SOD

REMOVAL FROM THE LOWER ESTUARY AND RETENTION TIME AND FLUSHING

CHARACTERISTICSCHARACTERISTIC HAVE BEEN DETERMINED EVEN MORE PRECISE PREDIC

TIONSTION CAN BE EXPECTED

MMHRY AND CONCLUSIONSCONCLUSION

THE GREENDUWAMISH RIVER SYSTEM HAS HISTORICALLY PLAYED AN

IMPORTANT ROLE IN THE INDUSTRIAL DEVELOPMENT OF KING COUNTY THISTHI

IMPORTANT RIVER HAS IN THE PAST RECEIVED LITTLE ATTENTION FROM

THE STANDPOINT OF MAINTAINING WATER QUALITY AT AN ADEQUATE LEVEL
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FOR ALL USES THE MUNICIPALITY OF METROPOLITAN SEATTLE IS PRESPRE
ENTLY UNDERTAKING PROGRAM THAT WILL EVENTUALLY RESULT IN ADE

QUATE WATER QUALITY THROUGHOUT THE GREENDUWAZNJSH BASIN

THE RESULTSRESULT THAT HAVE BEEN PRESENTED HEREIN ARE FOR THE POR

TION OF METROSMETRO MONITORING ACTIVITIESACTIVITIE COMPLETED DURING THE CRITI

CAL SUNUNER PERIOD 1963 AND SHOULD BE CONSIDERED AS PRELIMINARY

OR PROBATIVE STUDIES THESE STUDIESSTUDIE WILL BE CONTINUED AND GREATLY

EXPANDED THROUGH THE AID OF FOUR AUTOMATIC WATER MONITORING UNITSUNIT

TO BE INSTALLED EARLY IN 1964

THE RESULTSRESULT OF METROSMETRO FIRST SUMMER OF INTENSIVE SAMPLING

HAS REVEALED THE FOLLOWING FINDINGSFINDING WHICH ARE BELIEVED TO BE OF

SIGNIFICANT VALUE

1 THE RELEASE OF UP TO 100 CFS OF ADDITIONAL WATER

FROM HOWARD HANSEN DAM WAS OF LITTLE BENEFIT IN

TERMSTERM OF ALLEVIATING THE SERIOUSSERIOU WATER QUALITY

PROBLEMSPROBLEM IN THE LOWER DUWARNJSH ESTUARY THISTHI

DOESDOE NOT MEAN HOWEVER THAT THE ADDED RELEASE

OF WATER DID NOT BENEFIT OTHER IMPORTANT UP
STREAM USESUSE OF GREENDUSAMISH WATER IE IRRI

GATION DOMESTIC AND INDUSTRIAL WATER SUPPLIESSUPPLIE

AND FISHERIES THE AMOUNT OF WATER THAT APPEARSAPPEAR

NECESSARY FOR ADEQUATE FLUSHING WILL NOT BE

AVAILABLE DURING CRITICAL PERIODSPERIOD EXCEPT DUR

ING OCCASIONAL HEAVY RAINFALL

2 PRELIMINARY STUDIESSTUDIE DURING THE CRITICAL SUMMER

PERIOD OF 1963 HAVE INDICATED THAT TIDAL EXCHANGE

IS ONE OF THE IMPORTANT FACTORSFACTOR IN THE REGULATION

OF DUWAMISH WATER QUALITY THE INFLUENCESINFLUENCE OF

34

KCSIIP4 54967



VOLUME OF WASTE DISCHARGESDISCHARGE UPWEFLING RITER FLOW

AND OTHER FACTORSFACTOR STUDIED APPEARED TO BE OVER

SHADOWED BY THE INFLUENCE OF THE TIDE THISTHI CON

CLUSION IS OF COURSE BASED ON PRELIMINARY OBSER

VATIONSVATION AND MAY BE MODIFIED AT LATER DATE AS

MORE INFORMATION IS COLLECTED

3 DATA COLLECTED THUSTHU FAR SUGGESTSSUGGEST THAT IT WILL BE

POSSIBLE TO PREDICT IMPENDING WATER POLLUTION PRO

BLEMSBLEM BY PROJECTION OF TIDAL PRISM INFORMATION AND

BY CAREFUL CONSIDERATION OF QUANTITATIVE VARIABLES

4 THE REMOVAL OF 490 POUNDSPOUND PER DAY OF BOD FROM

RENTON JUNCTION ON THE UPPER RIVER HAD NO MEASMEA
URABLE EFFECT ON WATER QUALITY IN THE LOWER ESTUARY

THE REMOVAL OF LARGE QUANTITY OF UNTREATED WASTE

FROM THE LOWER RIVER MAY HAVE BEEN RESPONSIBLE FOR

THE IMPROVED CONDITIONSCONDITION NOTED ON SEPTEMBER 28

5 THE CONTINUATION OF DATA COLLECTION WITH AUTOMATIC

EQUIPMENT WILL MAKE POSSIBLE THE EVENTUAL PREDIC

TION OF LONGTERM TRENDSTREND IN WATER QUALITY WILL

FACILITATE MORE PRECISE AND CONTINUOUSCONTINUOU MEASURE

MENTSMENT AND SHOULD PROVIDE MEANSMEAN OF SCHEDULING

INPLANT OPERATION OF THE RENTON PLANT TO COIN

CIDE WITH CHANGESCHANGE IN RIVER CONDITIONS
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